Comparison of purebreds, crosses and hybrids for egg production by Kinder, Q. B. et al.
Comparison of Purebreds, 
Crosses 
and 1-/ybrids 
for ~@@ [pl]!@ill)lg(G~il®~ 
Hybrids? 
White Leghorn 
Bulletin 754 
June 1960 
\ d Reds? 
'/... Rhode \s an 
University of Missouri 
Agricultural Experiment Station 
Comparison of Purebreds, Crosses ' an--
by 
Q. B. Kinder 
A. B. Stephenson 
1:. M. Funk 
J n recent years poultry breeders have turned to cross 
breeding, strain crossing and inbred hybridization in an 
effort to improve productive performance. This has led 
to considerable improvement and success depending on 
the parent purebred strains used and the reliability of the 
testing program. Considerable resting and retesting is 
necessary to identify the better combinations. It is the 
purpose of this publication to report results from testing 
a number of cross combinations and to assist in evalua-
tion of commercial chick offerings for egg production. 
Definition of Terms 
Purebreds-birds of a standard breed and variety that 
have been subjected to four or more years of selection in 
a closed flock. 
Strain-the development within a breed and variety of 
a distinct purebred line through closed flock breeding. 
Strain cross-a cross of two distinct strains of a given 
breed and variety. Example: White Leghorn Strain 1 x 
White Leghorn Strain 2. 
Crossbred-a cross of two different breeds of purebreds. 
Example: Rhode Island Red x White Leghorn. 
Inbred hybrid-a cross of two or more, usually four, 
inbred lines of the same or different breeds and varieties. 
Heterosis or hybrid vigor-a nicking or new combina-
tion of genes resulting in superior performance. 
Top cross-a cross using an inbred male of one pure 
strain on non-inbred female. 
Performance Testing 
From 1954 through 1957 a number of well known 
purebred lines of White Leghorns, Rhode Island Reds, 
and New Hampshires were introduced to produce pure-
bred, strain cross, and crossbred populations for perform-
ance testing. Each year a sample of commercial offerings 
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BIG CHANGE IN BREEDS SINCE 1930 
Emphasis on efficiency and economic re-
turn has caused a revolution in poultry breed-
ing. Of the many breeds and varieties that 
were developed by 1900, only the Single 
Comb White Leghorn, Rhode Island Red, 
Barred Plymouth Rock, White Plymouth Rock, 
New Hampshire, and White Wyandotte were 
of major economic importance in the United 
States by 1930. 
The tremendous increase in broiler pro-
duction initiated during the late thirties 
of hybrid and/ or strain or breed cross chicks was grown 
out along with the untested combinations produced from 
the purebreds. 
These samples permitted performance comparisons 
and offered the possibility of finding outstanding combi-
nations that would have commercial value. Since the 
initiation of this project in 1954 many of the breeders of 
the purebred stock have ceased to offer their pure lines 
for sale except on a franchise basis. 
Coded List of Breeders and Breeds Used 
Aa-Edmonds 
Ca-Bagby 
Cb-Chambers 
Cc-Cochran 
Cd-Moore 
Ce-DeKalb-Hybrid 101 
Cf-Hyline-Hybrid 934A 
Cg-West. Coop-W.L. x W.L. 
Ch-H & N Strain Cross W.L. 
Ci-Cal. Gray x W.L. 
Hb-Newcomer 
Hf-Nedlar 
Lc-Babcock 
Ld-Bagby 
-Australorps 
- W.L. X R.I.R. 
-W.L. X N.H. 
-Cal. Gray x W.L. 
- W.L. X R.I.R. 
-N.H. purebred 
-N.H. purebred 
- W.L. purebred 
- W.L. purebred 
;.:- __ :-... 
Hybrids for Egg Production 
caused breeders of White Plymouth Rocks, 
New Hampshires, Barred Rocks and Wyan-
dottes to divert selection pressure in these 
breeds toward meat production at the ex-
pense of high egg production. These breeds 
are then crossed to Cornish males, strain 
crossed within the breed, or mated as pure-
breds to produce the rapid growing white 
feathered chicks now used for broilers. 
Of the purebreds, only the Rhode lslancl 
Reds and White Leghorns remain prominent 
Le-Cochran - W.L. purebred 
if-Lindstrom - W.L. purebred 
Lg-Marti - W .L. purebred 
Lh-Mt. Hope - W.L. purebred 
Lk-Gasson - W .L. purebred 
Ll-California Gray -purebred 
Lr-Cornell Random Control W.L. 
Lt-Welps -W. Leghorn Males 
Lv-Ghostley - W.L. purebred 
Lz-U. of Missouri - W.L. purebred 
R3-U. of Missouri -R.I.R. inbred 
Rc-Harco -R.I.R. purebred 
Re-Parmenter -R.I.R. purebred 
Rf-Warren -R.I.R. purebred 
Description of Data 
Breeding-In listing the breed combinations the male 
line is listed first. 
Number of birds-Number of pullets housed at 22 
weeks of age. 
Viability to 22 weeks-Percent of birds living from 
one to 22 weeks. 
in the field of egg production. For many years 
breeders of poultry for egg production have 
used systems of family selection and closed 
flock breeding to produce superior strains of 
purebreds. After six to ten years of continued 
closed flock selection an average egg produc-
tion of 210 to 230 eggs annually per bird is 
usually achieved in the better strains. I m-
provement beyond this point is usually very 
slow and erratic. Some strains may actually 
decline in production. 
Adult viability-Percent of birds living from 154 to 454 
days of age. 
Sexual maturity-Average age of first egg as determined 
by trapnest records on individual birds. 
Body weight-Average body weight at 44 weeks of age. 
Egg weight-Average of individual egg weights taken 
in February and March. 
Egg production from housing-Percent from housing 
at 154 days of age to 454 days of age on a hen-day basis 
by crapnest records. 
Egg production from sexual maturity-Percent pro-
duction from first egg to 454 days of age on a hen-day 
basis as determined from trapnest records. 
Housing-Birds from all breeding groups of the same 
hatch date were housed intermingled so feed efficiency 
records were not possible by breeding groups. 
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Performance Indexes 
There are many characteristics that determine the 
performance of poultry. Livability, rate of egg production, 
and egg size are of major importance. A "Performance 
Index" was used to arrive at a single composite value or 
overall estimate of the performance of each breeding 
group. The average of all breeding groups in a given 
year was adjusted to an index of 100. Indexes above 100 
indicate a plus or superior performance and below 100 
indicate a performance below average. 
Breeding groups in these tests with an average in-
dex of 100 could be expected to return a labor income 
of about $1.50 per bird- housed in a normal year. Each 
change of one index point would increase or decrease 
returns about 10 cents per bird. 
This index does not consider feed efficiency or body 
size of birds directly. Increase in feed needed for large 
egg strain birds is about offset by higher meat salvage at 
the end of the laying year. This is due to the greater 
weight of the birds and the price differentials per pound 
between light and heavy hens. No difference is made in 
value of eggs due to egg shell color; this may vary with 
locality. 
Description of the Performance Index 
Purebred []' ~ 
Heavy Breeds 
Purebred 
W. leghorns Ol 
Crossof 0 f 
Heavy Breeds 
Avg. 
90 
Avg. 
Upper 
Half 
~98 
96 
-102 
99 
l%@j1o3 
101 
W. Leghorn o \ t%1 
X Com . Hybrid r._ ___ ._UJVA 102 
Strain crossof o ? 
W. Leghorns 
W. leghorn o \ 
x Heavy Breed 
Heavy Breed o ( 
x W. Leghorn 
99 
m104 
100 
~105 
103 
~107 
105 
Commercial o '-\ -:-:-----:-::-::-...LV/AtL.. 108 Hybrids (._ V LL,1 
90 100 110 
Overall Performance Index 
ED 
P rf Ind % viability (1 to 22 weeks) + e ormance ex = 10 @ 
%production from housing+% production from sexual maturity 
© ~--
+(egg weight - 24.0) x 3 + 2 (adllJ Vlablhty) +yearly correction 
factor = 100. 
This index is based primarily on economic worth of each characteristic: 
A-1 & A-2. Adult viability (A-2) is given twice the value of viability dur-
ing the growing period (A-1) as it covers twice the period of time and 
the average value per bird is greater during the laying period. 
B. Our studies indicate that an average of the two rates of lay (from hous-
ing at 154 days to 454 days and from sexual maturity to 454 days of 
age) is the best estimate of yearly rate of lay. 
C. Egg weight is adjusted to give more value to large eggs. 
Evaluation of Breed Combinations 
COMMERCIAL HYBRIDS 
In this study the hybrids gave the highest average 
"Performance Index" and were least variable in perform-
ance as indicated by the range in index numbers in Table 
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1. They rated well on all characteristics as shown in 
Table 2. 
It must be emphasized that these were the best tested 
hybrids of leading producers competing against untested 
and unscreened breed and strain cross combinations. 
TABLE 1. 
PERFORMANCE OF VARIOUS BREED AND CROSS COMBINATIONS FOR THREE YEAR 
TEST ON BASIS OF INDEX NUMBERS 
Number 
of 
Ma.tings 
Total 
Birds 
Breed or Cross 
Combination 
Overall Performance Index 
6 
28 
40 
49 
4 
9 
20 
11 
245 
840 
1169 
1345 
115 
213 
800 
498 
Commercial Hybrids 
Cross bred H. B. x W. L. 
Cross bred W. L. x H. B. 
Strain cross W. L. x W. L. 
Cross bred W. L. x Hybrid 
Cross bred H. B. x H. B. 
Purebred W. L. 
Purebred H. B. 
Average 
104.7 
102.8 
100.2 
98.5 
100.5 
99.0 
96.0 
90.0 
*Upper f 
108.0 
106.7 
105.4 
104.5 
102.0 
103.2 
102.0 
98.0 
*About what could be expected from selecting the upper half of stocks tested. 
Range 
100-110 
93-109 
81-113 
79-114 
97-104 
87-108 
80-105 
80-102 
NOTE - W.L. =White Leghorn. H.B. = Heavier breeds (Rhode Island Red, New Hampshire, 
California Grey and Australor~. Male parent is listed first. 
TABLE 2. 
VARIOUS BREED AND CROSS COMBINATIONS. THREE YEAR 
AVERAGE FOR EACH CHARACTER 
Breeding Groups 
Commercial Hybrid 
Cross - H. B. x W. L. 
Cross - W.L. x H.B. 
Strain cross W. L. x W. L. 
Strain cross H.B. x H.B. 
Cross - W. L. x Hybrid 
Purebred - W. L. 
Purebred - H. B. 
ViabilitY% 
0-22 wks. 
96 
95 
90 
92 
88 
93 
90 
90 
Characteristic 
Age Sex iii% Egg Adult 
Maturity Production Body Wt. 
176 67 4.3 
180 66 5.4 
173 65 5.4 
180 64 4.7 
182 61 6.2 
178 65 4.5 
181 63 4.6 
195 56 5.9 
* Average of rates from housing and from first egg on a hen-day basis. 
TABLE 3. 
Egg 
Size 
26.2 
26.4 
26.2 
26.0 
26.2 
26.5 
25.8 
25.8 
Adult% 
Viability 
92 
90 
80 
86 
90 
93 
85 
85 
AVERAGE PERFORMANCE INDEXES OF HEAVY BREED MALE x WHITE LEGHORN AND 
WHITE LEGHORN (MALE) x HEAVY BREED 
Number 
of Total 
Matings Birds Male Female Average Index Range of Indexes 
9 275 R.I.R. X W.L. 104.8 97-109 
15 535 W.L. X R.lR. 100.9 90-113 
12 343 N.H. xW.L. 102.8 96-108 
22 589 W.L. X N.H. 99.4 81-108 
2 65 A. a X W.L. 99.5 98- 99 
3 45 W.L. xA.a 102.6 100-108 
5 157 Cal. Grey X W.L. 101.2 93-109 
Modern Methods of Producing ~99 Type Layers 
Inbred A Inbred B Inbred C Inbred D 
(Ax B) X (CxO) 
(ABCD) 
Experimental 1-/ybrid 
Strain A Strain B 
Experimental Strain Cross 
!-Ieavy Breed White Leghorn 
Cross bred 
ALL MUST B~ PROV~N 
BY CAR~FUL T~STING 
WAYS TO TEST 
Random Sample Test 
Extension Record 
On Farm Tests 
Own Experience 
Leading hybrids, although more costly as chicks, may be 
expected to give superior performance. 
CROSSBREDS-Heavy Breeds (male) x White Leg-
horns and White Leghorns (male) x Heavy Breeds 
Previous! y untested breed cross combinations of 
heavy breeds and White Leghorns and their reciprocal 
matings show a wide range in performance. The 68 mat-
ings with over 2000 birds show an average index of 101.3 
compared to indexes of 96 for the purebred White Leg-
horns and 90 for the purebred heavy breeds that were 
used as parental stocks in producing these crosses. This 
indicates considerable hybrid vigor in the breed crosses. 
Where heavy breed males were used on Leghorn 
females the average performance was superior and more 
uniform than when the Leghorn males were used on 
heavy breed females of the same strains. Compared with 
the reciprocal mating (White Leghorn females to heavy 
breed male), heavy breed males bred to White Leghorn 
females resulted in progeny which had: 
(1) Seven days later sexual maturity. (This may be 
a favorable rather than unfavorable point.) 
(2) Five percent lower mortality during the grow-
ing period. 
(3) Ten percent lower adult mortality 
( 4) Larger mature egg size at one year of age. 
( 5) 1 percent higher rate of production after reach-
ing sexual mautrity. 
(6) No change in adult body weight. 
These results are primarily averages from previously 
untested crosses. Some combinations of cross breeding 
gave fairly uniform performance. Only by testing andre-
testing can superior combinations be proven. The cross-
breds in these tests produced a· cream colored egg shell 
which may not command the premium that white shelled 
eggs return in some areas. The potential of finding good 
breed cross combinations appears good. 
Only in the limited testing of Australorps with 
White Leghorns was the Leghorn male rated superior as 
the male parent. In both Rhode Island Reds and New 
Hampshires there was a consistant advantage favoring 
the use of the heavy breed males on the Leghorn females. 
CROSSBREDS-Heavy Breeds x Heavy Breeds 
A small number of crosses were made between heavy 
breeds. These crosses did about as well as the average of 
the Leghorn strain crosses, 10 percent better than heavy 
breed purebreds and 3 percent better than the Leghorn 
purebreds as shown in Table 1. However, the index of all 
heavy breed crosses was 3.8 percent lower than that of 
heavy breeds crossed with White Leghorns. 
In the north-eastern section of the United States the 
Rhode Island Red x Barred Rock , cross is used consider-
ably. Sex of the chick can be determined at hatching 
time by down color. The adult female is black Where 
a market premium is paid for brown shell eggs and heavy 
fowl this cross remains profitable. 
STRAIN CROSSES-White Leghorns 
The average index of the 49 matings of previously 
untested White Leghorn strain crosses was 98.5 This is 
slightly superior to the purebred White Leghorns with 
an index of 96 (Table 1) . The upper 50 percent of the 
Leghorn strain crosses averaged 104.5 with a high index 
of 114 on one mating. This 114 was the highest single 
index for any type of mating. With a small sample this 
could easily have been due to chance; however, the re-
ciprocal of this mating had an index of 107. 
Some strains appear to nick well with many other 
strains while others nick well in some specific combina-
tion but do poorly in general. The performance of the 
purebreds of a given strain is of little or no value in esti-
mating the performance of their progeny in strain crosses. 
Testing and retesting is ne~essary to find White 
Leghorn strain crosses that give superior performance. 
Strain crosses that give good average performance may be 
expected to vary considerably from test to test. Both egg 
production and livability vary within a given stock under 
the best of feeding and management. Part of this may be 
due to the relatively small size of the sample of stock 
that is tested. Pare is due to uncontrolled environmental 
factors. 
One test is of little consequence in evaluation of a 
stock except that it contributes to the average perform-
ance in a number of tests . A poultryman's own experi-
ence is far too limited to evaluate present day offerings 
for commercial egg production. 
Selected and carefully tested strain cross Leghorns 
appear to compete effectively with the best hybrids and 
are considerably better than most of the better purebreds. 
As white shell eggs bring a premium in most areas , 
Leghorn strain crosses have an advantage over crossbreds 
that produce non-white eggs. Strain cross pullet chick 
prices are usually about 15 to 20 cents under those for 
hybrid chicks. 
PUREBREDS 
Only the White Leghorn, Rohde Island Red, and a 
few strains of New Hampshires are used to any degree as 
purebreds for egg production and these are rapidly being 
replaced by strain crosses, hybrids, and crossbreds. In 
fact most of the better purebred strains are no longer of-
fered co the buying public. Breeders have developed strain 
or breed crosses and now operate largely on a franchise 
basis ; this enables them to protect their investment in 
breeding, research and testing. They contract with the 
hatcherymen and furnish them with both a male and a 
female line to produce their commercial egg-strain chicks. 
Table 1 shows that average performance of purebred 
stocks, with indexes of 96 for White Leghorns and 90 for 
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the heavy breeds, was considerably lower than perform-
ance of the various cross combinations. These differ-
ences, although they appear small would mean a differ-
ence of 60 to 80 cents in labor income per hen per year. 
In bad years it could easily mean the difference between 
profit and loss . 
In defense of purebreds we can say that if it were 
not for many years of good closed flock breeding in pure-
breds that the present success of strain crosses, hybrids, 
and crossbreds would not have been possible. Purebreds 
are the basis for the production of strain crosses, cross-
breds, and inbred lines for hybrids. 
PUREBRED WHITE LEGHORNS CROSSED ON 
HYBRID HENS 
Four matings of this type were made using one line 
of hybrid hens. Results were intermediate between the 
purebred lines and the hybrids. This probably would de-
pend considerably on the lines used to produce the hybrid 
and the purebred male line used. 
OTHER EFFECTS OF CROSSING 
Although some studies indicate little heterosis or 
hybrid vigor for body size and egg size, this study gives 
Highlights of Tests 
some indication that breed and strain crossing tend to in-
crease both. The average egg weight of all purebreds was 
25 .8 ounces per dozen in February and March; progeny 
from crosses of these lines averaged 26.2. Results prob-
ably depend to a considerable extent on how long the 
purebred lines have operated as closed flocks and the 
amount of line and inbreeding that have been practiced, 
either intentionally or otherwise. 
Table 4 gives the performance of the various pure-
bred stocks the year of their introduction. The average 
performance of all of the purebred White Leghorns and 
average performance of all of the purebred heavy breeds 
were given in Tables 1 and 2. As most of these purebreds 
were represented only one year, data on individual lines 
should not be considered as a critical evaluation of the 
purebred performance. However, a comparison of all 
purebreds against all strain crosses, breed crosses, and 
hybrids is considered valid. 
Tables 5, 6, and 7 list the performances of the test 
crosses for each of the three test years. Since little was 
done in the way of repeat matings over the three-year 
period the confidence that can be placed on any one cross 
combination in any given year is rather small. There ap-
peared to be a fair degree of repeatability in the limited 
number of repeat matings. Screening and retesting the 
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cross combinations that gave the highest indexes would 
be necessary tO definitely identify superior combinations. 
Some of these appear to show considerable promise. Due 
to the fact that most purebred breeders have now closed 
these pure lines and their purebred stocks are no longer 
available to the public the testing program has been 
terminated. 
1. Rank in order of performance (based on the upper 
50 percent of all groups): 
a. Hybrids. 
b. Crosses of heavy breed males on White Leghorn 
females. 
c. Crosses of White Leghorn males on heavy breed 
females. 
d. Strain cross White Leghorns. 
e. Heavy breed crosses. 
f. Cross of White Leghorns on commercial hybrid 
females. 
g. Purebred White Leghorns. 
h. Purebred heavy breeds. 
The tested commercial hybrid chickens were superior 
to the average of any of the previous! y untested cross 
combinations in overall performance. Hybrids gave the 
highest average index (104.7) and were less variable (100 
to 110) in performance as a group. 
2. A generalized statement that hybrids, strain crossed 
White Leghorns, crossbreds, or purebreds are su-
perior or inferior in average performance is an over-
simplification of the problem of evaluating stocks. 
Each must be evaluated on its own performance in a 
number of tests. Table 1 indicates you may expect a 
wide range in performance from any previously un-
tested breed combination. 
3. Strain crossing of 10 purebred White Leghorns in 49 
strain cross combinations gave a performance index 
of 98.5. This was 2.5 percent higher than the average 
index of the all purebred White Leghorns. Leghorn 
strain crosses gave the greatest range in performance 
index (79 to 114). This range in indexes indicates 
that not all Leghorn strain crosses perform as well as 
the better purebreds but that it is possible to find 
strain crosses that are distinctly superior and will 
compete effectively with hybrids. Specific combining 
ability of strains appears to be important. 
4. Only a limited number of heavy breed crosses were 
tested. Their performance compared closely with the 
improvement gained by strain crossing White Leg-
horns. Heavy breed crosses, with an average index of 
99, were nine points above the parental lines from 
which they were produced. Purebred heavy breeds gave 
an index of only 90. 
4. Crossing White Leghorn males on commercial hybrid 
females resulted in progeny that produced intermedi-
ate to the hybrid and purebred White Leghorn. 
6. There was considerable range in the performance of 
both the purebred White Leghorns and purebred 
heavy breeds. On an average the purebreds gave the 
lowest performance index. The heavy breeds were 
considerably below the purebred White Leghorns. 
7. Considerable variation in egg production, mortality , 
and general performance may be expected even within 
a specific breeding stock. This variation from test to 
test or year to year may be largely due to manage-
ment factors that we have not discovered or learned 
to control. This makes it difficult to accurately meas-
ure differences in performance due to breeding. 
8. Average productive performance of a specific stock 
in a number of controlled tests appears to be the most 
reliable guide for the commercial egg producer. The 
performance of a small sample of 25 to 50 birds in 
one test is of little consequence except that it con-
tributes to the average performance in a number of 
tests. 
9. Although several of the cross combinations produced 
from purebreds in this test appear to have commercial 
possibilities, considerable retesting would be necessary 
before drawing definite conclusions on their worth. 
TABLE 4 
10. Of the cross combinations produced from purebreds, 
the crossing of heavy breed egg strairi males on 
White Leghorn females gave the highest performance 
index (102.8) with a fairly uniform index range (93 
to 109). 
11. The progeny of matings of White Leghorn males on 
heavy breed egg type females gave a wide range in 
performance indexes (81 to 113). The average of all 
combinations of these matings gave an index of 100.2 
which was 2.6 percent below the average of their 
reciprocal matings (heavy breed male on Leghorn 
females). This high variation was primarily due to a 
5 percent greater mortality in the growing period and 
a 10 percent greater mortality in the laying pens. Al-
though some specific crosses of Leghorn males on 
heavy females lived and produced very well, con-
siderable testing would be necessary to prove these 
specific crosses. 
12. It appears that commercial egg producers can expect 
better and more uniform overall performance through 
the use of hybrids, strain crosses, and breed crosses 
that have been carefully tested in a large number of 
tests and at several locations. This is now possible 
due to a large number of Random Sample Tests of 
egg strain birds in the United States. The Missouri 
Random Sample Tests for egg strain birds is con-
ducted by the Poultry Experiment Station at Moun-
tain Grove. Reports on this test are mailed on re-
quest. The Missouri Random Sample Test is a mem-
ber of the "Council of American Official Poultry 
Tests" which publishes a summary of all official 
poultry Tests in the United States each year. 
LAYING HOUSE PERFORMANCE- PUREBREDS- NEW STOCK INTRODUCTIONS 
Perf or-
Viability% No. of Days to Body Wt. EggWt. %Egg Adult mance 
Year Breedin~ 0-22 wks. females Sex. Mat. 44 wks. oz/doz Prod. Via.% Index 
1954-55 Lv x Lv 93 50 180 4.9 26.1 67.5 93 105 
1954-55 LzxLz 93 50 178 4.6 25.0 67.0 94 101 
1954-55 HbxHb 93 50 186 6.1 26.3 52.3 92 90 
1954-55 RfxRf 93 50 224 5.5 24.6 52.7 90 85 
1954-55 RexRe 90 50 187 5. 7 25.3 63.5 92 98 
1954-55 AaxAa 90 50 205 6.2 24.6 48.9 88 81 
1955-56 Ld x Ld 90 50 188 4.7 26.1 55.7 83 91 
1955-56 Lex Le 85 50 180 5.1 24.8 59.2 67 87 
1955-56 LfxLf 83 50 198 4.8 25.8 52.1 65 82 
1955-56 Lg x Lg 99 50 176 4.6 26.0 61.5 88 98 
1955-56 LzxLz 94 50 176 4.4 24.9 64.0 92 98 
1955-56 Rc xRc 87 50 198 6.1 25.6 51.6 85 87 
1955-56 HfxHf 94 50 180 5.8 25.1 55.4 88 89 
1956-57 LhxLh 80 50 182 4.3 26.3 52.9 73 86 
1956-57 Lv x Lv 94 50 180 4. 7 25.6 68.4 87 103 
1956-57 LkxLk 88 50 183 4.4 25.6 55.1 81 88 
1956-57 Ld X Ld 87 ·50 176 4.8 25.4 59.3 82 92 
1956-57 LzxLz 95 50 175 4.7 24.8 62.0 93 96 
1956-57 HfxHf 85 50 187 5.8 26.3 45.5 80 80 
1956-57 HbxHb 92 50 195 5.9 27.6 43.5 77 80 
TABLE 5 
LAYING HOUSE PERFORMANCE (154-454 da~s of age) 1955-56 
Egg Production Adult Overall 
Via. to No. of Days to Body wt. Egg wt. % %Sex. Via. performance 
Breeding 0-22 wks. females Sex. Mat. 44 wks. oz/doz. Housing Mat. % index 
LzxRf 86 40 183 4.8 25.3 59 68 !33 99 
LtxRf 90 49 178 5.1 25.8 65 71 86 106 
Lv xRf 92 35 174 5.1 25.8 70 74 91 111 
LzxRe 85 39 167 4.8 24.2 62 65 67 92 
Lt xRe 88 56 178 5.4 25.5 52 62 68 90 
Lv xRe 96 38 175 5.0 26.4 58 71 57 99 
LzxHb 94 41 168 5.3 26.0 65 68 93 106 
Lt X Hb 70 25 176 5.5 26.5 55 59 76 93 
Lv xHb 89 39 169 5.3 26.5 62 67 69 101 
LzxAa 100 10 172 5.3 25.8 65 68 100 108 
Lt xAa 91 16 182 5.7 25.6 62 69 75 100 
LvxAa 86 19 181 5.2 25.5 62 73 68 100 
Rf x Lz 98 36 196 4.9 25.3 61 71 97 106 
Rf x Lv 97 35 195 5.1 26.1 61 71 94 107 
RexLz 93 58 177 5.2 25.8 64 72 93 107 
Rex Lv 100 26 179 5.4 27.0 65 73 77 109 
R3 X Lz 93 23 172 5.3 25.7 62 64 96 103 
HbxLz 100 43 174 5.4 25.0 58 62 84 96 
Hb x Lv 93 44 178 5.3 26.2 61 66 89 103 
RexHb 93 26 181 6.1 27.1 58 63 88 102 
HbxRe 89 17 171 6.3 26.7 54 60 72 94 
HbxRf 87 34 181 6.0 25.9 64 72 97 108 
AaxLz 94 45 181 5.2 24.5 61 67 87 99 
Aax Lv 96 20 176 5.4 24.9 59 63 95 98 
RfxAa 88 24 202 6.3 24.9 57 70 88 98 
AaxHb 67 6 193 7.7 25.5 57 70 100 101 
Lt x Lz 100 44 178 4.6 25.3 68 73 93 110 
Lt x Lv 92 53 183 4.7 25.5 55 63 78 94 
Lv X Lz 90 29 174 4.4 25.5 59 65 66 95 
LzxLz 91 39 183 4.4 24.8 62 69 92 101 
Lv x Lv 88 22 183 4.5 26.5 63 71 65 102 
RfxR:f 85 32 215 5.5 25.5 48 71 78 94 
RexRe 89 30 183 6.0 26.3 55 68 87 101 
HbxHb 91 18 187 5.9 25.6 57 63 83 96 
Ca x Ca 87 50 179 5.2 25.9 63 72 82 104 
CbxCb 94 46 178 5. 7 26.5 53 65 70 96 
Cc x Cc 87 42 178 5.4 25.0 56 65 76 93 
Cd x Cd 89 48 174 5.4 25.3 60 68 76 98 
Cg X Cg 86 40 185 4.6 25.1 51 62 82 90 
Ce x Ce 96 50 170 4.4 26.1 68 72 92 110 
CfxCf 96 48 179 4.2 25.8 62 69 80 102 
Average 90 180 25.7 60 68 83 . 100 
TABLE 6 
LAYING HOUSE PERFORMANCE (154-454 days of age) 1956-57 
*Egg Production Adult Overall 
Via. to No. of Days to Bodywt. Egg wt. % %Sex. Via. performance 
Breeding 0-22 wks. females Sex. Mat. 44 wks. oz/doz. Housing Mat. % index 
HfxLd 94 25 171 6.2 27.3 60 65 96 107 
HfxLe 88 24 179 5.9 26.6 56 62 100 103 
HfxlJ 84 24 195 5.4 26.7 54 64 92 100 
Hf X Lg 97 24 176 5.6 27.0 58 63 96 105 
HfxRc 87 24 186 6.1 26.5 60 66 92 104 
RcxHf 97 24 178 6.1 25.7 43 49 96 87 
LdxHf 90 25 169 6.1 27.5 60 64 92 105 
LexHf 90 24 168 5.7 25.8 64 67 92 105 
IJxHf 90 24 178 5.5 27.2 59 67 62 100 
Lg xHf 86 24 173 5.3 26.1 64 67 92 106 
Lc x Hf 92 29 167 5.3 26.6 65 68 72 104 
LhxHf 90 30 168 5.6 27.7 63 67 90 108 
LzxHf 85 29 166 5.4 26.9 58 60 93 102 
Lc X Ld 92 31 173 4.9 26.0 61 66 94 104 
Lc x Le 93 30 182 5.0 25.9 53 59 87 95 
Lc x lJ 85 25 183 4.7 25.1 51 55 56 79 
Lc x Lg 86 28 169 4.6 24.7 60 64 79 95 
LdxLe 86 23 178 5.1 26.6 56 61 90 100 
Ld x lJ 93 23 187 5.0 _26.6 61 68 83 105 
LdxLg 100 24 179 4.6 26.8 56 60 87 100 
Lex Ld 85 24 180 4.9 25.8 58 62 83 97 
LexlJ 97 25 179 5.1 26.3 51 59 88 96 
Le xLg 88 24 180 4.8 25.7 55 60 87 96 
IJxLd 87 24 183 4.8 26.6 60 65 92 104 
IJxLe 88 25 183 5.0 25.8 50 54 92 91 
lJ X Lg 85 24 179 4.6 25.7 56 60 79 94 
LgxLd 93 25 184 5.1 26.9 56 62 92 102 
Lgx Le 79 24 181 5.0 25.5 56 60 92 96 
Lg X lJ 100 24 187 4.8 25.5 58 61 67 94 
LhxLd 94 30 186 4.4 25.9 57 62 86 98 
LhxLe 90 30 186 4.7 27.7 48 54 73 90 
LhxlJ 87 30 192 4.7 26.6 55 62 97 101 
Lh xLg 82 24 189 4.5 26.9 57 61 68 96 
LzxLd 92 30 178 4.9 25.9 60 64 97 103 
LzxLe 87 30 181 4.9 26.2 58 63 73 97 
LzxlJ 83 28 181 4.9 26.5 56 62 93 100 
Lz xLg 92 30 175 4.7 25.7 58 62 90 99 
LdxRc 95 19 165 6.0 26.6 70 75 84 113 
Le xRc 96 24 163 5.7 25.4 59 60 100 100 
IJxRc 93 24 186 5.6 25.9 54 61 83 96 
LgxRc 89 24 173 5.3 25.1 62 66 87 100 
Lc xRc 92 29 177 5.3 25.4 60 64 83 99 
LhxRc 94 30 181 5.0 26.4 60 64 83 102 
LzxRc 92 30 160 5.9 26.2 63 64 87 104 
Rc xLd 97 24 188 5.6 27.2 54 61 83 100 
Rc xLe 97 25 195 5.5 27.3 59 67 87 106 
RcxlJ 93 24 184 5.7 27.5 55 60 71 97 
Rc xLg 97 24 185 5.6 27.3 61 67 92 108 
Ce x Ce 98 39 179 4.4 26.4 57 61 95 102 
CfxCf 94 40 176 4.0 26.2 57 60 92 100 
ChxCh 98 40 174 4.5 25.9 53 56 90 95 
Ci x Ci 92 39 176 5.1 25.8 56 60 86 97 
Average 91 179 26.3 57.5 62.3 86.4 100 
*Adjusted for hatch effect. 
TABLE 7 
LAYING HOUSE PERFORMANCE (154-454 days of age) 1957-58 
E, Production Adult Overall 
Via. to No. of Days to Body wt. Egg wt. %Sex. Via. performance 
Breeding 0-22 wks. females Sex. Mat. 44 wks. oz/doz. Housing Mat. % index 
LdxLd 80 21 183 5.0 26.0 60 66 100 100 
LhxLh 97 24 176 4.2 27.7 52 56 88 93 
Lkxlk 90 28 177 4.3 24.4 49 54 79 80 
Lr x Lr 87 30 178 4.7 26.6 63 69 87 103 
Lv x Lv 91 15 181 4.5 25.6 61 72 100 103 
LzxLz 91 21 181 4.7 25.6 63 69 95 102 
Ld X Lh 92 32 181 4.6 26.5 65 74 91 107 
Ldxlk 100 21 188 5.2 23.9 60 68 76 92 
Ldx Lv 86 20 185 4.7 25.1 54 60 79 87 
Ld X Lz 94 18 175 4.8 25.2 68 74 100 107 
Lh xLd 97 21 168 4.4 26.3 71 74 100 112 
LhxLk 97 20 187 4.2 26.9 57 64 75 97 
Lhx Lv 87 24 173 4.2 26.5 66 70 100 107 
Lh X Lz 97 24 175 4.1 26.5 68 73 96 110 
I.kxLd 100 28 183 5.0 27.5 56 65 93 101 
I.kxLh 90 24 178 4.7 28.1 64 69 88 105 
I.k x Lv 100 32 176 5.1 25.2 59 65 97 98 
LkxLz 93 24 173 5.1 26.5 61 65 92 101 
LzxLd 81 20 176 4.7 25.3 54 59 75 86 
LzxLh 98 40 174 4.6 25.9 70 75 90 109 
LzxLk 90 24 176 4.6 24.2 54 58 75 83 
Lv xLh 96 21 180 4.8 26.8 70 77 100 114 
Lt x Ld 97 24 175 4.7 26.0 63 70 96 104 
Lt x Lh 100 21 179 4.6 25.8 61 66 86 99 
Lt x I.k 89 22 179 5.0 26.1 53 60 71 89 
Lt x Lz 96 44 178 4.7 25.6 65 71 98 105 
LlxLd 97 24 175 5.1 26.0 62 67 96 102 
LlxLh 97 28 173 4.7 26.9 67 71 93 109 
Ll x Lv 100 24 166 5.2 26.8 63 65 100 105 
Ld x Ce 94 32 177 4.5 26.8 59 65 88 100 
Lh x Ce 92 30 176 4.5 27.0 61 65 100 104 
Ik x Ce 95 21 184 4.9 27.5 58 65 90 101 
Lz x Ce 92 32 174 4.3 25.1 60 66 94 97 
LdxHb 94 24 171 5.9 27.4 51 56 58 86 
LhxHb 81 15 168 5.5 27.2 72 76 67 107 
LkxHb 86 20 168 5. 7 26.2 52 56 75 87 
LtxHb 89 24 180 5.7 26.9 45 54 57 81 
Lv xHb 86 21 168 5.7 25.8 60 64 62 91 
LzxHb 78 20 168 5.1 25.9 58 60 80 91 
LdxHf 94 28 173 5.1 26.7 63 68 82 102 
LhxHf 100 32 177 5.1 27.6 64 69 94 107 
LkxHf 84 21 168 5.4 26.7 61 65 86 100 
Lt X Hf 90 24 175 5.6 26.1 ~ 67 96 102 
LzxHf 100 24 164 5.4 26.5 68 70 92 108 
Ll X Hb 86 28 168 6.0 26.2 62 65 96 101 
LlxHf 93 30 175 5.0 27.2 56 60 83 96 
HbxLd 94 32 180 5.3 26.4 60 70 81 101 
HbxLk 95 24 182 5.6 26.6 60 68 88 102 
Hb x Lv 100 27 176 5.7 27.5 65 70 93 108 
HfxLh 90 24 173 5.3 28.9 64 68 92 . 105 
Hfxlk 90 28 174 5.0 26;9 54 60 86 95 
Hf X Lv 97 24 178 5.4 26.3 66 73 96 108 
Ce x Ce 97 32 171 4.5 26.4 64 68 97 105 
CfxCf 97 36 182 4.2 26.6 65 72 97 109 
Average 93 176 26.3 61 66 88 100 
